Dancers occupy a unique place in orthopaedic sports medicine. Although their chosen craft requires strength, conditioning, and remarkable athleticism, I doubt that there are many dancers who think of themselves as athletes. Dancing is an art, not a sport. Dancers are artists who come under our care because they have chosen an art form that uses the human body as its medium of expression. Dancing requires extreme physical effort, but the physicality must be subordinated to the esthetic message that it is intended to communicate. A dancer will train for thousands of hours until feats that are impossible for most humans, perhaps a grand jete´that seems to pause in mid-air or an electrifying series of 32 fouette´s, appear entirely effortless. Behind the illusion of effortlessness, however, the risk of injury is constantly lurking.
During my residency in New York City, I was fortunate to be able to spend some elective time with Dr William Hamilton. In a city that is certainly one of the dance capitals of the world, professional artists of the highest order have long commended their precious bodies to his expert care. Dr Hamilton is devoted to dancers and their art, with a particular affection for ballet. Just as an understanding of the specific requirements of the various positions on a gridiron football team or the competitive strokes in swimming help the practitioner deliver a more expert level of care, his detailed knowledge of ballet elevates his ability to make the right treatment decisions for his patients.
Although ballet has evolved in many esthetic directions, at its base it is a very stylized form of dance, steeped in tradition. Originating in Italy, it flowered and was codified at the 17th-century French royal court. 9 Louis XIV, Le Roi Soleil, was an enthusiastic practitioner of the art and promoted it heavily. I learned from Dr Hamilton that the basic body position in ballet is related to the martial art of fencing. In fencing, he noted, it is advantageous to present the least possible surface area to one's adversary. Turned 90°for ballet, this position presents the maximal visual presence to the audience: the head and torso facing forward, the lower limbs in profile. The external rotation required to achieve this posture produces one of the most distinctive features of ballet, the turnout.
The need for the turnout, along with many other demands of the dance form, have what Dr Hamilton has described as a Darwinian effect on the thousands of young children who begin ballet training. 10 Although talent ultimately dictates who will become an outstanding dancer, the right anatomic equipment is an indispensable prerequisite. Turnout is produced throughout the lower limb, but an important component is external rotation of the hip. As Dr Hamilton has noted, the anatomic variant that we deem dysplasia may facilitate turnout, but ultimately lead to degeneration of the hip joint.
In this issue of The American Journal of Sports Medicine, Harris and colleagues 11 report their investigation into the prevalence of dysplasia and other structural deformities among the dancers of a professional ballet company. In this cross-sectional study, they evaluated the hips of 21 male and 26 female performers with 4 standardized radiographs. All company members 18 years old and above were included, regardless of whether they had symptoms referable to their hips.
The findings of dysplastic morphology in this young, elite cohort were remarkable. The mean lateral centeredge angle (LCEA) of the group was 22.4°. Defining dysplasia as an LCEA of less than 20°and borderline dysplasia as an LCEA of 20°to 25°, the authors discovered that in 89% of the dancers at least 1 hip qualified as borderline dysplastic or dysplastic. The LCEA measured less than 25°i n 41 of the 47 subjects, and less than 20°in 24 of them.
The findings were not the same in men and women. Although dysplastic morphology was common in both sexes, it was somewhat more prevalent in females: 92% of hips in females met the criteria for borderline dysplasia or dysplasia, compared with 74% of hips in males (P = .02). Other findings also differed between the sexes: coxa profunda was much more prevalent in women's hips (85% versus 26%), whereas cam deformity, based upon alpha angle, head-neck offset, and head-neck offset ratio, was more common in men's hips (48% versus 8%). Although much of this dimorphism may be the result of biological differences between the sexes, other factors might potentially be relevant: male dancers tend to begin training at a later age than their female counterparts 8 and are called upon to execute different maneuvers and fulfill different choreographic roles.
Competitive sports have also been associated with abnormal hip morphology in multiple studies, although the distribution of findings has differed from ballet. 1, 7, 12, 14, 18 For example, a recent AJSM paper reported the prevalence of abnormal radiographic hip morphology in female collegiate competitors in track and field (athletics), soccer, and volleyball, showing that signs of dysplasia can occur in these activities as well.
14 Using the same criteria employed by Harris et al, 11 Kapron and colleagues 14 reported that 21% of 126 hips could be classified as dysplastic, with another 46% exhibiting borderline dysplasia. In addition, the authors categorized 48% as showing radiographic cam deformity based upon an alpha angle .50°or head neck offset \8 mm. Although the prevalence of dysplastic morphology among these athletes is lower than reported for ballet by Harris et al, it is certainly not inconsequential. Hockey players are also a popular group for studies of hip morphology. Another article in this month's AJSM reports the prevalence and functional consequences of femoroacetabular impingement (FAI) in 74 elite Swiss male hockey players aged 12 to 20 years. 1 Fifty of these 74 exhibited radiographic signs associated with FAI. Among these 50, 20 were classified as having cam morphology, 17 pincer morphology, and 13 with combined radiographic signs. When these same 50 players were classified according to the presence of symptoms, 16 were judged to be symptomatic: 2 in the pincer group, 9 in the cam group, and 5 in the combined group. The authors did not specifically comment as to whether any of the subjects fulfilled criteria for acetabular dysplasia. No differences in hip muscle strength, passive range of motion, or on-ice performance were found between the group with symptoms and radiographic signs of FAI and the groups with no radiographic signs of FAI or radiographic FAI signs but no symptoms. These players are still very young, however, so it will be important to see how their symptoms and function evolve over time.
According to a popular saying, when you have a hammer, everything begins to look like a nail. Orthopaedic surgeons may approach hip disorders differently, depending upon the details of their training. Those with special expertise in joint replacement may be more inclined to consider arthroplasty; pediatric orthopaedic specialists and others with experience in corrective osteotomies may be more comfortable with joint realignment procedures; those with a sports medicine background may favor arthroscopic solutions. Although ongoing innovation has expanded the ability of arthroscopy to treat hip disorders to an extent perhaps unforeseeable a decade ago, we must be able to recognize when a different surgical approach is preferable.
Not long ago, it would have seemed surprising for articles in a sports medicine journal to be discussing hip dysplasia. Some readers may still find the inclusion of this topic in AJSM 17,21,22 to be inappropriate. However, a growing cadre of orthopaedic sports medicine specialists are arthroscopically modifying hip joints and need to be aware of the implications that signs of dysplasia may have for their patients. The role of arthroscopic techniques in treating painful hips with dysplastic morphology is controversial and still in the process of being defined. Although good short-to medium-term results have been reported, 2,4,6,25 cautionary accounts of postoperative instability and other forms of failure suggest that there are limits to the use of arthroscopy in this setting. 6, 13, 16, 19, 20, 24 In this issue of AJSM, Uchida and colleagues 23 offer their contribution toward a definition of these limits. The goal of their study was to identify factors associated with a worse outcome in a series of 28 patients who underwent arthroscopic procedures that included labral repair, osteochondroplasty when indicated, and capsular closure, in the setting of hip dysplasia. The authors concluded that 9 of the procedures could be deemed clinical failures. They identified a broken Shenton line and a femoral neck-shaft (FNS) angle above 140°as most predictive of these failures, noting that these radiographic signs tended to be found in the presence of more severe articular cartilage damage. As the authors pointed out, larger and longer term studies are needed to identify the factors associated with a poor prognosis for arthroscopic treatment of hips with dysplastic morphology.
Back in my salad days as an orthopaedic sports medicine specialist, little attention was paid to the hip joint. It was thought to be extremely stable, durable, and protected by some of the strongest muscles in the human body. We knew that osteoarthritis of the hip was common later in life, but we did not spend much time considering the potential etiologic role of youthful athletic activity in that degenerative process. As our knowledge of the hip grows, we are beginning to appreciate the stress that physical activity places on this supposedly invulnerable articulation. In ballet, for example, recent studies have shown that standard movements may routinely produce impingement and even subluxation of the hip. 3, 5 The resulting demands, which stretch the borders of physiologic motion, may explain why the intra-articular pathology described in dancers may differ from that found in other individuals. 5, 15, 21 There is still a lot more that research in orthopaedic sports medicine can tell us about the human hip. Crosssectional reports documenting the prevalence of various morphologies in dance and competitive sports are interesting, but longitudinal studies of these subjects are needed to determine the prognostic implications of these findings. On the surgical front, thoughtful analysis of outcomes continues to be imperative to refine our operative techniques and define their limitations. Hopefully, the knowledge gained from these investigations will ultimately help to prolong the careers of the dancers who thrill us with their artistry and the athletes who inspire us with their skill. Meanwhile, whether your choice of entertainment involves an elegant ballet or a rousing hockey game, try not to let concerns for the acetabular stresses involved ruin your appreciation of the spectacle unfolding before you.
Bruce Reider, MD
Chicago, Illinois
